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ass*. #m&i^M9a4m<Dff«E«*4«(c-r5 

>SC- ljSt«ttl3l**lWi>©Ig*d*. -enccj: 
Otii/o ©& t> 2/ 'J 3 > -5 X^ -*ffi*iitfiST 

tt£fc«t>(c. SC-2iS (ilM^k*SR&Cf#IR*l»V>fc 
HC I ©«t»»«*Stf) £fiJfflT6„ *©*£HI£D 
fc. ffl^tSC- 1—HF/ HC l->SC-2')x^- 

*tt»ffc*-f*J»tt. 1 x 1 cm 2 k(T©# 

^&ffl&©&f*Si8t«/ft5 0 0- 6 0 
0 5?d>©i|i!i>6^8 0 0- gOOSJ'D: 



HF/HC I 
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1 

[S^ltill] (a) ■)iA-%7 , u^V->SC- 

mvmz. iMMi©iMi^£Mu (b) 

Xfl (a) X-&m$ftTcisVa>0±^--mW£7 vit 

3 x /> - ^ffitC i-"J ri > ^ x / % - (C 

£^;t & ^l^i/ y a > ^ x./\ -flSStf & i' U n > •? 
i^-©«iffl*flSt?*-Dr. (c) TM<b)X'mm 

$ n/c^ fbjcjRKaticjftatteffi^ x ^- &*■/:>©& 
i>«iMt»Ro t ««44tf*fitts c - 2 ®m<tm»3 

■ [i#*B2] (d) Xfl (c) tct-l,itjl!ffl3tifc 

<i^3oo "C(Diaar*a < £ 

ia*&©#ii£. 

[fil3fc>53] (a) i";3><!7X^-aE£-7?ffc 

*>«E>©:£ISS:I&*U (b) II(a)?MlSh«: 
7 yfbfcSim&O'i&^MIS^xrx-S:. J/'Ja^^ 

5 JPiwV cm' JiTF-CabO. . ^ y 3>^x^-g|ffi± 

^SjftKft^RCJ £ tSS! i &^tf^!/>©tr(,^^<bS«! 
(c) Xfl (b) •CjSIJtifc^in-W 

< £ &£) 3 o o -c<Dnt£?'pT £ <t&mi wmmctz 

[^©»*BI*lftW] 
[0 0 0 1] 

»a^feK«»i««©??aE «r*'HBec-r * - ^® 
Sb5©>- y a > 9x/n -©&*£©»? l> i^ffi icffl? 
[000 2] 

**sa^y 3>fi^-©»jstcfia?it 

WO, -€-tt#>6^x;N-£v ^ b">^L. x -^>if 
©!&Ktttttt«:»-3*. vy 3>9x^-», p&£Sft 
ZtcUXomm. 1&Uit¥BM (CVD) SSft. xt'S 

+ y y 3 >Jta©«t o b^mm* 

[000 3] »^ffi©®g-C. *MW(C«~> 'J3>9 
x^-«4>&< £fc£>l#©lffl. 4>£< £&ift3 0 0°C 
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£>. py<n>i-. -?>#>. ffiiaRt>*>'<y-»p'VA©«fc o 
[0004] ^<©t£;ffltc*ic»t:ia*i4BSfbjr>r^iicc 

W£C £«:.*?$ gl&fcCifC. Btfh^-C^©^* 

«CJ:D. S&E&IS (4>»tItt?f*S£*7-) © I x I 0 
"IF?-/ cm' «T©*Bi«Rr. tt»!ffc«--fJRJB3&ifiS 

^-tt&&3iiuK:-€-©*IE$fb]ftt. 

htufc. m>cc<. mmMmm^Mthi^)^^ 

20 ffi©Aj:i,>c i-Ctt&O. 

[000 5] ^WHiiB^ittJRB^imHFSfrs.siG, 
730 -^©HJ|fflff(C^^3*a. H, O, iNH, OH^t 

tfSt*© 7>?>;->sc-i fcm&m&mmc z-rv 

^c. gal. ^, x^er;U. n/x'jbh. mSRZftDVU 
■>A©J:5a«3S#B©»Wtt»#*JI5tiS3n4. lift 

xyN-^fflti, (^IR^^Ksb^ttn (HC 1 ) * 

atr) vitikmm (hf> js«©*ticciSL. 

30 fe>tHFiHC l ^aSft/c^x^-*8Si^^>7ktti 

• -sfc&cc y >x^^©^>x/^-5i^•/>^^ 

l^Stfc^xA-tam < £ i>$) 1 #©lffl. ii> 

^< thm3o o*c©sffi'Njjn^3ias„ 

[0 00 6] Tx-ju/ JpjKtrg©fiJ«{ctt^fcB*SRlE* 
b/t r >x^-^fflX©. MH&bfcffi^#)S©iggtt I x 

io 5 jiey cm' wtt'*^, 2j-*y>*^/c7k©ffi 

fflCci^ , r> x^-©^©^t,^EXcclB* 

3&x0WII*5l*itacr. *r»i K. 4BS*W^cA^ 
pffigft * >/ >»4«B{c*» »4* 36£©lffl K . 
^MW^- K->x7'*^+-/>4^«7k'NC3tiS„ 

J; r . y n > o x j \ - ©^e*s g/ji ic +ft icm& 

2t\-a<>Zfrlcmi&rj:<,. fcTF© H F £ H C 1 !&m 

[0 00 7] frltC. ^ia£ly/cfg?K*tCfcW^*-/>fi§S 
50 %®m-?Zct< l tfrts:K)Ml,^\ &3ktl,X. '>x/n- 



(3) 
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mmz&m 3 ft * * v > < i") =i > x /> - ^tffi tc*t o 

£ 0 ^t, vynv^x^-aoEE*, *^>**tr* 
* CC IWE-T S r * * 5 «Jfe#BB & S A 6C B) D&#>&tfti§i 

[0 00 8] 
[0 00 9] 

[RB&S?ifcT£/c&<D3Ma] ±K©BWtt. (a) 

(D^fi¥ttig(**^b. (b) Ig(a)tffl?ti 
/c>^>-)xa-IK7 ^{tTkSfBJS^fiK^tf 20 

*»Kta»3-tt, *X^-Slffi:fre><D«*^4£fr 
iMb1»£IK 0 ^ < Xgrt>6 /35 D . y±^-mffilc&&T 

n > ^ - #sftw 4 W n > ^ x^ -<D8UB;&&-C& 
^r, (c) xfi(b) rte«3nft:7^fbk3Rtts 

[0010] 

D^mWK&#3ft£. HF/ HC ljB«:«aiS**C 
4», 1 i5t^CC^ttft>ft. SC - lgfcfr 

Xg©m«c^x/N^«ffl{cffiftbfc{bWSc4fe«BMfc)B 

[0 0 1 1 ] SC- 2j§*£>HC 1 tt, 
OH 2 0 2 tC<tt)5l#ec3tl4fb^W&B!{bllfltfi* 
CC*BI«ft«:B«T&»*«:^4- WbB^fiSfiT* S 

tS^i04. *»«©1^SC- l-HF/HCl- 
S C - 2 ^XA-gt^S^JffltSi/'J 3>^i^- 

»ffl±ccRSfi-r4a*tt»{b^^*JB«. ixio 9 

J: 0 » ^»ffl*(Dl£ft8ElStW^j5 00- 6 0 0 ^ 
a>cD$SB£>6#j8 0 0- 9 0 0 ^ *p><E>I8B^±# 50 
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u PM^-;n>cc^c^r$^i 5%»*3ftfcci#a!j 

[0012] ^WOllffiCTCC^^^ffli^S^&ffl 

^ p-?-+- hoiii&xfM&^-rm--- <dh«:#jhot. 
**gHtt«tcj: oi&oji3ft&, isjaaixamro^fliaBf 

gfe»JBFF (XII L 0 1 - 113 ©IB«. 

»i*6ioo>j y *~<Di&mmffimm&&t*--m<D2 

> 2 0 ^ >> h^>^ ( wet bench ) gfc» 

sgaccteiirmssn4 B 3ecc. xiici'>xyN-^-fe 

y hX»«A«l 0 OtJWD^x^-SrOHttO^x^ 

x > ^ SM bmAftMKtc ifttiffi® 3 ft h £ 0 cc 5 $ 
<S9fflJ3ft£. r^rofflgftftttBIL ^'it^^o 

7^h*(PVC), * , »Jt'x»jf>7W7«/ F (PV 
DF) . ^'J^nfux Xttf7a>^6SS5ti 

[0 0 1 3 ] 0 lCDXg^a-^#M*r4CC, Xfll 0 
ltiiv'^^'Jx^-it fc*^>^ (piranha ) 

m (mmtmmitfrmoiM&m . hf^msc 

««3ft*o SC- lSfc^fgiKfcfcH, O : H 2 O, :N 
H 4 OH(Dttiil^^ 1 0 0 0:1:1^61:1: 
1 , H£U<ktH l O : H 2 0 2 :NH 4 OHCDftfffd 
0 0:1:1 ^6^5 : 1 : 1 (3 0- 3 51 
S%CD®MfbKS7KRO'2 8- 3 01I%<7)*Kft7> 
*-T*il/rfl9&3ft*> £a<^ JBO-C^^Wl 0 
0°C, b<te$)2 5°C^6 9 0-C(DaS*WTS- 
SC- l^««7KKfbr>^x^ACDS!«fD^fflB:^iS 

[0 0 14] £R|&^ttXIIl 0 5 T'<DH F / HC 1* 
^yn>^x^~£f5«31*4C£$Ccfc9$MI 
Wccfftoh. *«*d^Mfb»^S**W«:|»*3tiS. 
HF/ HC 1 tiiSWtt3feH»{**JBRSTS*«iS^r 
4tt#***^ ««*>6©^K<DW«»*»»iJL, r >x 

/^«ffi*«tttto«««crs. *a^/c^{c^ h 

F/ HC 1 Tkig&ttHF : H a O (4 91i%(D7 vit 

*»Bbk4Lrea&3ft&) o*«a^rtti : 1^6 

ftl : 1 0, 0 00OHF :H 2 0^:#^„ #JSI^i^r 
SJ^€>/c^(C, flg?RCC«3 6«cHC 1 (HF:HC1 : 
H z OOfomn^-C 1 : 1 :0^?>1 : 1 : 10, 00 

o, 36. 5- 3 8mm%mM*mm±i,xm$$iri 

[0015] **»ttH F/HC1 ^IH»£»K<D«F< 
UC^f*WI5H«. HF : HC! : H 2 O (4 9if%© 
^ f f b*JRM*i 3 6. 5- 3 8 Ma%(DiMS§7k?gigi 



CD 
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l/TflM&SftS) <Dmm)&VV)b : 2 : 2 0 

■So j§?ffi©iaa«*S) i ow^^goTOffii-c, 67$ 

'PK < <h fcflBfjrC. 57* L < ««3 0&ft»6tt 1 0# 
©®B8#J:i\, 

[0016] ^JS^-SCoBS^T. ^x^-BIg 1 0 7 
rW^*>*©ifeh«:j:9<!>*< £4>#jo.i mm 

Mtm 3 #>6#J 1 8 ^ ^*-A<DJ:tffiCi?:WfC*J») . 
57 * 0 < 1 7 > VX- Afel±©Jt«Ct3W J: t>. II 10 
1 0 7 -C©#g >/cH F/ HC1 jgfKfc 'J bX 
f&£Utc'&. XfMl 0 n> r >x.r»-£M${b*c 
JRftSERV^JRil^OfcHC 1 ©W(,»«flte£tf SC - 
2iS«tSM?-ti-^CitcJ;0. SKtB^^v^x^ 
-±tO&fi3-t*£. HCI/H ; O, KfbJfJ&gSC- 
2**». HC 1 (HC I : H, 0<D&m$<\£X 1 : 0 
*>6 1:10. 000. 36. 5-3 8fiS%&a*7k?gf 
?K£l/T6lt&<Sn£> . H 2 O, (3 0-3 5fiS%ii 
BWb^TfCiLTtfcteStl. HCI :H, O, :H, O 
©ftffiJ^-e 1:1: 0*^1 : 1 : 1 0, 0 0 0) * 20 
hWLZ>. C©MfWfiS*S«©«*U»tt««HM:. H 
C 1 : H, O, : H, O©(*Sf0^-C^ 1 : 1 : 5 (3 
0 - 3 5®S%©jl®ft*^*RD : 3 6 . 5 - 3811 

jgj£©jaKttfo 1 0 , 'Crt>6#j9 0 ■C©«5iHT?*0 . 57* 
1/ < 2 0 'C^<5 m 6 0 'C# J: t, »„ {5iSB#im tt4>fc < 
t &m6 W$-C$> K> . 573; L < «^J2 1 0 #©®ffl 
#J:t,>o *Sm^(S-r^^ft^Y^Jl«^o. 6*>6ifi 

2. 5t^X- r;U©JH/¥£WTS., 

[00171HF/HCI igjgtt. 1110 1 T?©flJ#! 30 

©7'ui7 >;->sc- 1 x^-jjfflccfitfibfc 
#H**«f«MbJS*lift*^-s>ili****o. **itcj:o-c 

9^te1£Rc>*£JS©fr<,>V 'J nZ^x^-j&J^jjrf 

0 9-C*MSnfc7K?gt4HC 1 : H, O, jSPYCJjfcBU 

b<>- -r mmimftKDX&t tm it, *>&oj«!>L 

ftJBif©^Ja?«S« 1 x 1 0' I7cm-'t(Tr*SC 

[0 0 1 8 ] Ifgl 0 9-C©Mfbl»Sfi5S7». 9x« 40 
-(iXfll 1 1 r4>&< i fcttO.lJh WMWtCt*ft2 
*>e.l0»RB. ft3*6 18^^-A©, 5?£L,<t* 

c©BSftJi)jSfi^© , ;>x©^ 1 g$ftJi 

SrW-T&^x^-ttlfil 13-C, SiBXttffl!©Sift1» 

ns. m^mtLxvatjn,^. SE3fe©xe> k^k 

1 0 0 1 9 ] If! 1 0 1 - 11 3S&&fflB5©IfIIH#© 50 
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35TCCJ:»K iK*i3-ti-fc'>XM-ttJjusSi^. JKfflJSiT- 
-7-Xttfflj©*OT^»l»3-ti\ 111 I 5-em^5ti 

[0020] # -> > iWc -> v 3 > r >x^ 

fill. fffi&ft^S (c vd) BtfbRO'Mb. •;->>;=! 
>*8tRo c ii!i©«yiaaig*«w 5 c <t w. mnm&z 
nri^sct-cAS. *^<D^afjifi©f^iL 

©ac»«*i*«Hi-c* o . *©is»«i*m«:«Hi3nfc 

[0 02 1 ] i/'JaXiafflt-Cfta*, -JimVrA 
JR»«Wctt"C* «3 $A K*cc»n 4 . «*ttXt*aitW4 
©fims, affl(cSP> L-fcTkiS©^!^*^^ 5ci 

r*.n«-e©*ffiti*i*tt-c*5i^^6n. 

5. cc-ciftBjrs*a*tt^ffi©^jH!ft«i osttTr- 

*><SCi^57SL/<. S6K«5j3*»6iKJ5S*sJ:^. 
[0 02 2] ISTkttf x^-©»lStc*iWi!£feBlifiKife 

#JH. RtfzaMfcy^*/ ^'J=i>l?ffitc{4gT-S#H 

©»^tf aK*eRI"H-r s. a ^©sbb^jis*** 
eM7?ffi«fi^©t.©-c&s. fw^.«. ->';3>©«i 

Proceedinqs of the ECS Fall Meeting, 
Electrochemical Society 1993 (Vol. II) p. 488 ©K. R 
uth 65c J: Sf^XCc M m Sti*J:5«:*J64ci36*r» 
4. 

[0 02 3] ^U3>^x/N-©^e(*ff^*^r 

/^xcc j: s x^— y-> yVb^ti^^aA-r ssc^-e 

^^IiJ^^^^riOFdCCt*. Journal of Applied Phy 
S1CS Vol.67 6764 (1990) ©Zoth^©liXKl^ JtlT 

i>s«B*«i (spv) ttrnm^m^. 

T •Sffe©*^(C(J. GeMefec, Munich, GermanyCC J: i) IS 
JtS«in>SJ:5tt*»^K»tT*a (ELYMAT) 

KJ:9l^0fc#tBflE*fflfi£-r* 1 mm©W« 

(CCt. Proc. ESSDERC Conference, p. 44, Berlin, Cerma 
ny, 1989 T'©H. FeolltCct SlliXtCBS.O^&S. ifgt 
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[0 02 4] (JtTOW4*»WtllW'r4.- 
M 

ea©'>X7K>?afgg^ffll>T. 5- 2 0Q- 
c m©JtfiStix*WTS^6A^j: PS9> 'J 3 >9x^--_t 
(crffi^JMfc^SSLfc. ^-Oli (" A " SI) 
©iftfWIHFP W&T© <fc 9 T* o fc„ 
[0 02 5] II I : 5 0 'CT'^ # V - v i> (metinson i 
c ) ©*5SC- lfS ( 1 : 1 : 5©NH, OH:H ; 
0, : H ; 0) It 1 0^©7'Ui";-> ; 10 

x?i 2 : 5»jyj*ftttt*ry>x ; 

1113 : £M^Wi&ftJffl&*?g?K (5:2:2 0 0 H 
F : HC I : H, O ) CC 1 fifflMM ; 
IS 4 : 5fmt-'i-7V-2ti1tKIM*>*-C<JZ' 
7. ; 

IS 5 : 5 fm S C - 2 ® ( 1 : 1 : 5©HC I : H, 

O, : H, 0) itigtm 

is 6 : 5 ftmmmm.7k-c v > x ; 

IS 7 : 1 0^t>gj|; <fc 

is 8 : mmwrnmrvtiLWimmfp ( 6 o o *c-e 6 o # 20 
fa) -coAaao 

[0 02 6 ] ^x^-©^2cDJa (" B" iffl) ttIS 1 
- 2Rt>*IS5- 8©®S£^Wfc„ A&O'Bffl©^ 
/%-ttE I y m a t IC <fc <0 iWKffl»St»ffiliO»«T*^T 
=b*-ifc 0 itemii. Aft«9 0 0 5*a>t, BfflT'W: 

4 5 0 = t>v^<jypmmffimm-zb'>tc. 

[0 02 7 ] ±aiL/c3t-V">S^*ffl^r^'j3>^x 
Hft**R0 c £«4ISH»fcHC l©*l»«BE4£tfSC 
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C- 2*S4i©HC 1 ©???£«, SC-arS^-CCDH, O 
JfeSrSSES-ttStt**-*-*. BmJfSrfiSflS-tfSSC- 
•C. $^C9i^SC- I — >H F/ HC I — »S C — 2 

(#)5 0 0- 6 0 0 3 VUXDWMfr 
6800- 9005?D >©$5ffl-M „ 
[0028] S*ttttfbB£fiRfi3-t* 3>$x/n 

fSi -ti- S HJtf>©IS . ^ fttc J;-,tlJiA 

tc. SC - 2S (iI&fl2toRRCF&M«:lfct>fcHC 1 © 
SC-i^HF/HC 1— SC-2'?x^-^^ffi% 

*-f3RJBtt. 1x10' IhV cm' fclT©£l*«K* 
*tr. ii>^Hf#©tet5(SBi^(i^.5 00- 6 0 0 5 ?a> 

©iBH^e.^8 0 0- 9 o o s ?P>©iBH5etiJn-r 
im i ] uMaiiBira^Jiftftiffi^ p - ? * - h ommwj: 

[^©IttH^] 



ftfflW- 1 1 - 3 'I 0 I 7 5 



m i j 



S C - I ^i^- 


— 101 








y 


— 103 








' HF/HC 1 

. 










y 










anus* a 


— ^109 








y >x 


— 111 










— 113 








T — — Af 


^-115 



TjtVt>&H&. wytf' 32903, ^> 
-f 360 

~T j* x ) *7^£H, 32901, ^ 

rc— >, if a y'ux - -Jfov 9 • if— 2fo 

141, 1007^- 
T -rf l ) 7Cy? 32904, ^ X 

-> 747 



r^y#£lKB. ?nyy 32904. 

- K^-ftf 3924 

7V 'J^^AH. :7tfrj# 32909, /<— 
1490 

(72)*9J# fW*:V- F 

T-^y^JRH. 7D'J? 32934, ->UP 

3570 



